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1. Introduction
In the previous meetings, we have reached agreements over most of the simulation assumptions for the definition of PDSCH, SDR and CQI Requirements for 1024QAM in FR1. 
This contribution addresses the remaining item in the discussion and presents our company’s simulation results for alignment.
1. PDSCH Requirements
Open Items
There are a few items related to PDSCH Performance simulations that still need to be addressed.
TX EVM
In the past couple of meetings there have been parallel discussions ongoing in the Demodulation and in the BS email threads regarding the requirement for Tx EVM.
Based on the output from the BS discussion, and keeping into account the feedback received during in the last meeting by TE vendors, we would like not to tighten the Tx EVM assumed for the simulation alignment with respect to the value agreed in that discussion.
Proposal 1: For TX EVM, support Option 2 (2.5%) in the WF, in accordance with the outcome of the BS discussion.
Choice of MCS and propagation channel
If Option 2 is agreed for TX EVM (2.5%), this would in turn result in an SNR floor of around 32 dB.
Observation 1: An assumed TX EVM = 2.5% results in an SNR floor of around 32dB.
Based on the alignment simulation results shared in the rest of this section, it is our opinion that a requirement based on MCS 25 (considering also additional 2dB for implementation margin) in particular for 2 RX Requirements, does not guarantee sufficient separation from the SNR region in which TX EVM would dominate the noise floor.
Observation 2: Simulation results obtained with MCS 25 would result in an SNR requirement close or above the SNR floor computed based on the assumed TX EVM.
Proposal 2: Do not define PDSCH requirements using MCS 25;
Regarding the other MCSs, the propagation channel used has an impact on the 70% SNR, and in our view choosing TDLD as propagation model would be necessary to define a requirement using MCS 24.
Proposal 3: If TDLA30-10 is agreed as propagation channel, RAN4 to define PDSCH requirements using MCS=23. Otherwise, if TDLD30-5 is agreed as propagation channel, RAN4 to define PDSCH requirements using MCS=24.
Proposal 4: Support using TDLD30-5 as propagation channel for the PDSCH requirements definition;

Simulation Results for 2RX
According to the agreements in [2] and previous discussions, this section contains simulation results according to the simulation parameters in Table 1 in [2] for a UE with 2 RX Antennas.
Propagation Channel: TDLA30-10
	Simulation Parameters
	Test Reference
	TX EVM [%]
	MCS
	SNR @70% of Max TPUT [dB]

	According to Table 1 in 
R4-2120699
	FDD
(15kHz, 10 MHz)
	2
	23
	26.9

	
	
	
	24
	28.8

	
	
	
	25
	31.1

	
	
	2.5
	23
	27.5

	
	
	
	24
	29.6

	
	
	
	25
	32.3

	
	TDD
(30kHz, 40MHz)
	2
	23
	27.7

	
	
	
	24
	29.5

	
	
	
	25
	31.9

	
	
	2.5
	23
	28.3

	
	
	
	24
	30.4

	
	
	
	25
	33.1






Propagation Channel: TDLD30-5
	Simulation Parameters
	Test Reference
	TX EVM [%]
	MCS
	SNR @70% of Max TPUT [dB]

	According to Table 1 in 
R4-2120699
	FDD
(15kHz, 10 MHz)
	2
	23
	25.7

	
	
	
	24
	27.3

	
	
	
	25
	29.1

	
	
	2.5
	23
	26.1

	
	
	
	24
	27.8

	
	
	
	25
	29.8

	
	TDD
(30kHz, 40MHz)
	2
	23
	25.7

	
	
	
	24
	27.1

	
	
	
	25
	28.9

	
	
	2.5
	23
	26.0

	
	
	
	24
	27.6

	
	
	
	25
	29.6



Simulation Results for 4RX
According to the agreements in [2] and previous discussions, this section contains simulation results according to the simulation parameters in Table 1 in [2] for a UE with 4 RX Antennas.
Propagation Channel: TDLA30-10
	Simulation Parameters
	Test Reference
	TX EVM [%]
	MCS
	SNR @70% of Max TPUT [dB]

	According to Table 1 in 
R4-2120699
	FDD
(15kHz, 10 MHz)
	2
	23
	23.6

	
	
	
	24
	25.2

	
	
	
	25
	27.3

	
	
	2.5
	23
	24

	
	
	
	24
	25.8

	
	
	
	25
	28.2

	
	TDD
(30kHz, 40MHz)
	2
	23
	23.9

	
	
	
	24
	25.6

	
	
	
	25
	27.5

	
	
	2.5
	23
	24.4

	
	
	
	24
	26.2

	
	
	
	25
	28.5






Propagation Channel: TDLD30-5
	Simulation Parameters
	Test Reference
	TX EVM [%]
	MCS
	SNR @70% of Max TPUT [dB]

	According to Table 1 in 
R4-2120699
	FDD
(15kHz, 10 MHz)
	2
	23
	22.8

	
	
	
	24
	24.3

	
	
	
	25
	26.1

	
	
	2.5
	23
	23.2

	
	
	
	24
	24.8

	
	
	
	25
	26.9

	
	TDD
(30kHz, 40MHz)
	2
	23
	22.8

	
	
	
	24
	24.2

	
	
	
	25
	26

	
	
	2.5
	23
	23.1

	
	
	
	24
	24.7

	
	
	
	25
	26.7


1. SDR Requirements
Practical MCS
Results show that with the SDR test setup agreed in [2], single tap channel without fading and no added noise, even when using Tx EVM 2.5%, the available SNR is practical to define requirements including MCS 25;
Proposal 5: It is practical to define SDR requirements for 1024 QAM up to and including MCS 25;
1. CQI Requirements
The options listed in the WF recommend to propose one high SNR point for the definition CQI requirement using CQI Index 14 or 15.
In our view, if RAN4 chooses CQI Index 15 as a target, this might cause problems to the definition of the test criteria, defined in [1] Section 6.2 and pasted here below:If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1


If the median CQI is 15 per test design, then it is possible that the first part of the requirement cannot be verified, thus making the test ineffective.
Observation 3: Designing a CQI test targeting a median report of CQI Index 15 can result in a test in which the requirement cannot be tested. 
Thus, we think that RAN4 should design a CQI test targeting a CQI reporting of median CQI Index 14 and we support introducing a Rank 1 test. 
Proposal 6: For SDR requirements for 1024 QAM FR1, support introducing a test targeting median reported CQI Index 14 and Rank 1.
1. [bookmark: _Hlk85466326]Conclusions
Observation 1: An assumed TX EVM = 2.5% results in an SNR floor of around 32dB.
Observation 2: Simulation results obtained with MCS 25 would result in an SNR requirement close or above the SNR floor computed based on the assumed TX EVM.
Observation 3: Designing a CQI test targeting a median report of CQI Index 15 can result in a test in which the requirement cannot be tested. 

Proposal 1: For TX EVM, support Option 2 (2.5%) in the WF, in accordance with the outcome of the BS discussion.
Proposal 2: Do not define PDSCH requirements using MCS 25;
Proposal 3: If TDLA30-10 is agreed as propagation channel, RAN4 to define PDSCH requirements using MCS=23. Otherwise, if TDLD30-5 is agreed as propagation channel, RAN4 to define PDSCH requirements using MCS=24.
Proposal 4: Support using TDLD30-5 as propagation channel for the PDSCH requirements definition;
Proposal 5: It is practical to define SDR requirements for 1024 QAM up to and including MCS 25;
Proposal 6: For SDR requirements for 1024 QAM FR1, support introducing a test targeting median reported CQI Index 14 and Rank 1.
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